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Purpose 

This study was conducted to evaluate the efficacy and safety of azasetron compared 
to ondansetron in the prevention of delayed chemotherapy-induced nausea and 
vomiting. 

Materials and Methods 

This study was a multi-center, prospective, randomized, double-dummy, double-blind 
and parallel-group trial involving 12 institutions in Korea between May 2005 and 
December 2005. A total of 265 patients with moderately and highly emetogenic 
chemotherapy were included and randomly assigned to either the azasetron or 
ondansetron group. All patients received azasetron (10 mg intravenously) and 
dexamethasone (20 mg intravenously) on day 1 and dexamethasone (4 mg orally every 
12 hours) on days 2-4. The azasetron group received azasetron (10 mg orally) with 
placebo of ondansetron (orally every 12 hours), and the ondansetron group received 
ondansetron (8 mg orally every 12 hours) with placebo of azasetron (orally) on days 
2-6. 

Results 

Over days 2-6, the effective ratio of complete response in the azasetron and 
ondansetron groups was 45% and 54.5%, respectively (95% confidence interval, 
-21.4 to 2.5%). Thus, the non-inferiority of azasetron compared with ondansetron in 
delayed chemotherapy-induced nausea and vomiting was not proven in the present 
study. All treatments were well tolerated and no unexpected drug-related adverse 
events were reported. The most common adverse events related to the treatment 
were constipation and hiccups, and there were no differences in the overall incidence 
of adverse events. 

Conclusion 

In the present study, azasetron showed inferiority in the control of delayed chemother- 
apy-induced nausea and vomiting compared with ondansetron whereas safety profiles 
were similar between the two groups. 
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Introduction 

Chemotherapy-induced nausea and vomiting (CINV) is a 
significant concern for cancer patients undergoing 
chemotherapy and can result in various metabolic and 
nutritional problems and sometimes even discontinuation of 
chemotherapy [1]. CINV is classified as anticipatory, acute 
(within 24 hours after the initiation of chemotherapy), and 
delayed emesis (2-5 days later). The 5-hydroxytryptamine-3 
(5-HT3) receptor antagonists have exhibited efficacy and 
safety in the prevention of CINV, as well as postoperative 
and radiotherapy-induced nausea and vomiting [2-4]. 
Azasetron, a selective potent 5-HT3 receptor antagonist, is a 
derivative of benzamide with a different chemical structure 
from other 5-HT3 receptor antagonists, such as ondansetron, 
granisetron, ramosetron, and tropisetron, and has a longer 
duration of action and a higher affinity for the 5-HT3 
receptor [5,6]. Azasetron has shown efficacy and safety in the 
prevention of CINV and postoperative nausea and vomiting, 
while that in delayed CINV has not been confirmed in 
a prospective randomized controlled trial [3,7,8]. Therefore, 
the present study was conducted to evaluate the efficacy and 
safety of azasetron compared with ondansetron for the 
prevention of delayed CINV. 



Materials and Methods 

1. Patients and treatment 

Patients were recruited for this trial from 12 institutions in 
Korea between May 2005 and December 2005. Eligibility 
criteria were men and women aged between 19 and 75 with 
confirmed malignancy, who planned to receive moderately 
or highly emetogenic chemotherapeutic drug (Hesketh level 



3-5) on day 1, and who were naive to chemotherapy or had 
previous chemotherapy > 3 weeks prior to screening [9]. 
Patients were required to have an Eastern Cooperative 
Oncology Group (ECOG) performance status 1-2, a life 
expectancy > 3 months, and adequate hepatic and renal 
function (aspartate aminotransferase and alanine amino- 
transferase < 2.5 x upper normal limit [UNL], bilirubin < 
1.5 x UNL, and creatinine < 1.5 x UNL). 

Exclusion criteria were as follows: severe uncontrolled 
concurrent illness other than malignancy; other causes of 
nausea and vomiting (hypercalcemia, intestinal obstruction); 
current medications for active peptic ulcer; metastatic or 
primary tumor in the central nervous system (CNS); any 
nausea or vomiting within 24 hours before chemotherapy; 
grade 3 or higher nausea or vomiting according to Common 
Terminology Criteria of Adverse Event, ver. 3.0 (CTCAE V.3) 
in previous chemotherapies within 6 months; a known 
hypersensitivity to 5-HT3 receptor antagonists or dexametha- 
sone; medications that may affect the gastrointestinal (GI) 
tract or CNS in the previous 48 hours; radiotherapy within 3 
weeks or unstable state after surgery; and participation in 
another drug study. 

All patients were randomly assigned to one of the two 
treatment groups before chemotherapy and instructed to 
take a daily dose of antiemetics according to the regimens 
listed in Table 1. Patients who developed nausea or vomiting 
requiring rescue therapy discontinued the study and were 
managed appropriately in each institution. 

The study was approved by the ethics committee of each 
institution and all patients gave written informed consent. 

2. Assessment 

Patients recorded episodes of nausea and vomiting, and 
visual analogue scale (VAS) in self diaries for 6 days (days 
1-6). Patients visited the hospital on day 7 (+2) and week 4 
( + 1 week), and laboratory examinations (complete blood 



Table 1. Treatment regimens 



Regimen 



Azasetron 



Ondansetron 



Study medication 



Azasetron 

Ondansetron 

Dexamethasone 

Azasetron 

Ondansetron 

Dexamethasone 



10 mg iv 30 min-2 hr prior to chemotherapy 

20 mg iv 30 min prior to chemotherapy 

10 mg iv 30 min-2 hr prior to chemotherapy 

20 mg iv 30 min prior to chemotherapy 



Days 2-6 



10 mg po 

Placebo po bid 

4 mg po bid on days 2-4 

Placebo po 

8 mg po bid 

4 mg po bid on days 2-4 



v, intravenously; po, orally; bid, every 12 hours. 
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5 patients did not receive treatment 

3 met exclusion criteria 

2 met study discontinuation criteria 



13 patients did not receive treatment 
7 met exclusion criteria 
4 met study discontinuation criteria 
2 withdrew consent 



2 patients excluded from safety set 
1 met stydy discontinuation criteria 
1 withdrew consent 



129 patients included 
in safety set 



134 patients included 
in ITT set 



133 patients included 
in sefety set 



1 patient excluded from safety set 
1 withdrew consent 



Fig. 1. Trial profile. ITT, intention-to-treat. 



cell count [CBC], blood chemistry [BC], and urinalysis [UA]), 
electrocardiogram (ECG), and physical examinations includ- 
ing vital signs were checked. 

The primary end point was the effective ratio of complete 
response (CR) for CINV (ratio of CR on days 2-6 to during 
24 hours). The secondary end points were degree of nausea 
by treatment day (grade 0-3), complete control (CC, CR of 
vomiting and nausea of grade 0-1) by treatment day, 
physician's global assessment (PGA) on day 7 (absent, very 
mild, mild, moderate, severe), and VAS by treatment day. 

Adverse events (AEs) were graded according to CTCAE 
V.3, and the relationship to the study treatments was 
assessed by the investigators. 



2-6) using the estimated lower boundary of the 95% 
confidence interval (CI) in comparison with the predefined 
non- inferiority margin of -15%. The degree of nausea, CC, 
and VAS by treatment day were compared between the two 
groups using t-test, PGA using chi-square test or Fisher's 
exact test, and safety was compared using Fisher's exact test. 
Statistical significance was set at two-sided; p<0.05. All 
statistical analyses were done by use of the SAS ver. 8.1 (SPSS 
Inc., Chicago, IL). 



Results 



3. Statistical analysis 

The intention-to-treat (ITT) set included all randomized 
patients who received the study drug > 1 time, and the safety 
set included all randomized patients who received the study 
drug > 1 time and in whom the safety profile was checked > 1 
time. The baseline data and efficacy results are based on the 
ITT set and the safety results on the safety set. 

Chi-square test or t-test was used to compare baseline data. 
The primary efficacy postulation was that azasetron was not 
inferior to ondansetron in the control of delayed CINV (days 



1. Patients 

A total of 283 patients enrolled in the study, but 18 patients 
did not receive the treatment; thus 265 patients were 
randomized (131 in the azasetron group and 134 in the 
ondansetron group). Three patients were excluded from the 
safety set, so safety was assessed in 262 patients (Fig. 1). 

Patient characteristics are summarized in Table 2. There 
were no significant differences between the two groups in 
terms of sex, age, ECOG performance status, emetogenicity, 
alcohol intake, and previous and current medical history 
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Table 2. Patient characteristics 





Azasetron 


Ondansetron 


p-value 




Total 


LJl 


134 
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Cardiovascular 


25 (19.1) 


27 (20.1) 


0.827 




Gastrointestinal 


22 (16.8) 


27 (20.1) 


0.482 




Hepatobiliary 


19 (14.5) 


15 (11.2) 


0.421 




Musculoskeletal 


17(13) 


26 (19.4) 


0.156 




Endocrine 


17(13) 


16 (11.9) 


0.798 




Respiratory 


12 (9.2) 


17(12.7) 


0.358 




Neurologic 


4 (3.1) 


4(3) 


1 




Renal 


4 (3.1) 


0(0) 


0.058 




Hematologic 


3 (2.3) 


2 (1.5) 


0.682 




Psychiatric 


1 (0.8) 


0(0) 


0.494 





Values are presented as number (%). ECOG, Eastern Cooperative Oncology Group. 



including previous chemotherapy and current anti-cancer 
treatments. In laboratory examinations (CBC, BC, and UA), 
ECG, and physical examinations, no significant differences 
were identified between the two groups. 

2. Efficacy 

The primary end point was the effective ratio of CR. Table 
3 illustrates the effective ratio of CR: 45% in the azasetron 
group; 54.5% in ondansetron (95% CI, -21.4 to 2.5%). The 
estimated lower boundary of the 95% CI was -21.4%, which 
was lower than the predefined non-inferiority margin of 
-15%; thus, the non-inferiority of azasetron compared to 
ondansetron in the control of CINV was not validated in the 
current study. Subgroup analysis for the effective ratio of CR 



according to previous chemotherapy (naive and non-naive), 
sex, and institution was conducted and the results did not 
confirm the non-inferiority of azasetron (Table 3). 

The results of secondary end points (degree of nausea; CC; 
PGA on day 7; and VAS) are summarized in Tables 4-6. 
Although the degree of nausea and the CC by treatment day 
were not significantly different between the two groups, the 
azasetron group showed trends of higher degree of nausea 
than ondansetron (Table 4). The visit on day 7 was missed 
by 21 patients, so PGA assessment was available in 244 
patients. The PGA on day 7 and VAS were not significantly 
different between the two groups, while more patients were 
graded 'very mild' on PGA in the ondansetron group than 
in the azasetron group (Tables 5 and 6). 
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Table 3. Effective ratio of complete response (CR) 





Azasetron (n=131) 


Ondansetron (n=134) 


95 % CI 




Effective ratio of CR 


59 (45) 


73 (54.5) 






Naive to chemotherapy 


74 


80 


-21.4 to 2.5 




Effective ratio of CR 


34 (45.9) 


47 (58.8) 






Non-naive to chemotherapy 


57 


54 


-28.5 to 2.9 




Effective ratio of CR 


25 (43.9) 


26 (48.1) 







Values are presented as number (%). CI, confidence interval. 



Table 4. Degree of nausea and complete control by treatment day 





Degree of 


nausea 




Complete control 






Day 


Azasetron 
(n=131) 


Ondansetron 
(n=134) 


p-value 


Azasetron 
(n=131) 


Ondansetron 
(n=134) 


p-value 




1 


0.5 ±0.7 


0.4 ±0.7 


0.627 


0.8 ±0.4 


0.8 ±0.4 


0.806 




2 


0.8 ±0.9 


0.6 ±0.9 


0.27 


0.6 ±0.5 


0.7±0.5 


0.247 




3 


0.8 ±0.9 


0.7 ±0.9 


0.635 


0.6 ±0.5 


0.7 ±0.5 


0.055 




4 


0.7±0.9 


0.7 ±0.8 


0.572 


0.7 ±0.5 


0.7±0.5 


0.697 




5 


0.7±0.9 


0.7 ±0.8 


0.588 


0.7 ±0.5 


0.7 ±0.5 


0.295 




6 


0.6 ±0.9 


0.6 ±0.8 


0.745 


0.7 ±0.5 


0.7 ±0.4 


0.909 





Values are presented as mean± SD. 



Table 5. Physician's global assessment on day 7 



PGA 


Azasetron (n=120) 


Ondansetron (n=124) 


p-value 




Absent 


41 (34.2) 


40 (32.3) 


0.764 




Very mild 


41 (34.2) 


52 (41.9) 






Mild 


25 (20.8) 


21 (16.9) 






Moderate 


10 (8.3) 


9 (7.3) 






Severe 


3 (2.5) 


2 (1.6) 







Values are presented as number (%). 



Table 6. Visual analogue scale 





Azasetron (n=131) 


Ondansetron (n=134) 


p-value 


Day 2-Day 1 


-6.5 ±17.2 


-5.2±17 


0.554 


Day 3-Day 1 


-7.1 ±19.9 


-7.7±24 


0.841 


Day 4-Day 1 


-7.2 ±20.5 


-8.3 ±24.2 


0.679 


Day 5-Day 1 


-9 ±25.6 


-7.9±25.1 


0.726 


Day 6-Day 1 


-5.7 ±25.2 


-5.3 ±24.4 


0.897 



Values are presented as mean± SD. 
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Table 7. Treatment-related adverse events developed in>2% of patients in each group in the safety set (n=262) 



Adverse events 


Grade 


Azasetron (n=129) 


Ondansetron (n=133) 


p-value 


Constipation 


1 


3 ±2.3 


0 


1.000 




2 


5 ±3.9 


9 ±6.8 




Hiccups 


1 


5 ±3.9 


9 ±6.8 


0.269 




2 


3 ±2.3 


4±3 






3 


0 


1±0.8 




Flushing 


1 


4 ±3.1 


1±0.8 


0.491 




2 


0 


1±0.8 




Increased AST 


2 


2±1.6 


0 


1.000 


Increased ALT 


1 


1±0.8 


2 ±1.5 


1.000 




3 


2±1.6 


0 





Values are presented as mean + SD. AST, aspartate aminotransferase; ALT, alanine aminotransferase. 



3. Safety 

Azasetron and ondansetron showed similar safety profiles 
in regards to total, treatment-related, and serious AEs. 
Treatment-related AEs are summarized in Table 7. Consti- 
pation and hiccups were more common in the azasetron 
group (6.2%, each) and hiccups followed by constipation in 
the ondansetron group (10.6% and 6.8%, respectively). 
Additionally, physical examinations including vital signs 
and laboratory examinations on visiting days (day 7 and 
week 4) were not different between the two groups. 



Discussion 

The present study aimed to evaluate the efficacy and the 
safety of azasetron compared to ondansetron in the preven- 
tion of delayed CINV. The current study showed inferiority 
of azasetron in the prevention of delayed CINV (the effective 
ratio of CR) compared to ondansetron, while the degree of 
nausea, CC, and VAS by treatment day and safety profile 
were similar between the two groups. In this respect, the 
little CNS distribution of azasetron compared to ondansetron 
and the possibility of inadequate dosing schedule should be 
considered. Previous studies have revealed that azasetron 
showed far less brain distribution and little correlation 
between blood and brain, whereas ondansetron exhibited 
good correlation between plasma and cerebrospinal fluid 
[10-12]. The mechanisms of delayed CINV have not been 
well defined; however, the concept that CINV is primarily 
mediated by neurotransmitter in the GI tract and the CNS 
has been widely accepted. The 5-HT3 receptor is located in 
both the GI tract and the CNS, while the 5-HT3 receptor 
antagonists predominantly act on peripheral sites, which is 



well illustrated in animal models and accounts for the inef- 
fectiveness of these drugs in delayed CINV [4,13,14]. 
Additionally, the antiemetic duration of action of azasetron 
compared to ondansetron was not much different in 
a preclinical study, and a study of dosage regimens revealed 
that the divided (twice) and continuous infusion regimens 
are more effective than the bolus (once) regimen, thus the 
once daily schedule of azasetron could have been insufficient 
in comparison with the twice daily schedule of ondansetron 
[15,16]. 

In acute CINV, 5-HT3 receptor antagonists including 
azasetron and ondansetron have shown efficacy and safety 
and are a current standard in combination with dexametha- 
sone ± aprepitant [17-20]. However, the pathophysiology of 
delayed CINV and the role of 5-HT3 receptor antagonists 
have remained elusive and the aforementioned lack of 
central effects of these drugs has been accepted [4,14]. Three 
large-scale studies conducted by the National Cancer 
Institute of Canada Clinical Trials Group and the Italian 
Group for Antiemetic Research concluded that adding 
a 5-HT3 receptor antagonist to dexamethasone beyond 24 
hours after chemotherapy has no significant benefit in the 
control of delayed CINV [21-23]. Additionally, neurokinin-1 
(NKi) receptor antagonists have shown superiority to 5-HT3 
receptor antagonists in delayed CINV and thus are a current 
standard in combination with dexamethasone. In contrast to 
5-HT3, substance P binds to NKi receptor mainly in the 
medulla and triggers emesis. Substance P also binds to 
receptors in the gut, but has an accessory role in CINV [24] . 
Moreover, NKi receptor antagonists (aprepitant, fosaprepi- 
tant) penetrate the blood brain barrier and are retained in 
brain tissues more than 48 hours in an animal study [25]. 
Therefore, further studies with 5-HT3 receptor antagonist in 
the delayed CINV do not seem to be worthwhile. 
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Conclusion 



Conflicts of Interest 



The present study showed the inferiority of azasetron in 
the prevention of delayed CINV in comparison with 
ondansetron. However, azasetron and ondansetron have 
similar safety profiles and, in regards to acute CINV, the 
efficacy and safety of azasetron are well known. The patho- 
physiology of delayed CINV and the role of 5-HT3 receptor 
antagonists are unclear. Additionally, NKi receptor antago- 
nists are a current standard due to their superiority 
over 5-HT3 receptor antagonists. Thus, further studies of the 
5-HT3 receptor antagonists in terms of delayed CINV do not 
seem to be necessary. 



This study was funded by the Chong Kun Dang Pharma- 
ceutical Corporation with azasetron. 
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